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A Study of the Soils of Bois' de Ark Farm, 
( Near Gilman, Iroquois, Co., 111. ) 
with Soil Map of the Same.
’oy
Charles J. Mann.
Bois' de Ark farm is situated near Gilman, Iroquois Count 
Illinois, and covers the north part of sections 5, and 6, Town 26.
R 14 W. of 2nd. Principal meridian: and the south part of section 
31, Town 27, R 14 XI. It comprises an area approximately 440 rods 
long and 160 rods wide together with a smaller piece 160 rods long 
and 27 rods wide making a total of 470 acres.
History and Management.
The farm was purchased by William H. Mann in 1867 and was 
farmed by him until 1878 when his eldest son, Frank I. Mann, who for 
some time had been a partner with his father, was given full control.
When purchased by W.H.Mann the entire area was in raw prairie 
and much of it was in marshy condition supporting a heavy growth of 
long Blue John grass. The first soil broken was the higher and drier 
soil on the moraine which lies in the southwestern part of the area.
In 1868 this portion was set in nursery stock of apples and osage 
oranges for two years when it was sown to timothy and used for per­
manent pasture. In 1869 the east brow of the moraine was set to 
hedge plants but were replaced in 1874 by apple stock which was taken 
off in 1878. Corn was planted in 1879 and a crop of oats followed 
in 1880 after which the ground was seeded down until 1890.
The high ground of the Northeast field was sown to flax in 1874 after 
which the entire field was sown to timothy and was in meadow until 
1887 when it was broken and cropped with corn, oats and clover.
The 60 acre field immediately to the west was treated similarly_ flax 
in 1875 and plowed in 1885. The south east of the south field 
(80 acres) was tiled in 1879 and broken up in 1883. The Northeast ¿ 
has produced general crops since 1875 while the remainder of that 
field and the bulk of the field to the west has been in general 
crops since 1880. The small field to the west of the 60 acres re­
ferred to was taken by blue grass and was not plowed until the fall 
of 1892, and is the most productive land on the farm.
West of the moraine lies a small tract originally in nursery 
stock but was seeded down in 1885 and has since been in pasture.
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North of this the land was seeded on raw prairie and broken up in 
1897 and produced corn, followed by rye and then seeded down. In the 
south west corner are two or three acres in blue grass that have 
never been broken up.
When first broken up the land was very mellow and the corn 
planter could easily, immediately follow the plow but for some reason 
the soil since tends to puddle and is sometimes very rocky. That 
this is due to loss of organic matter I am not so sure for it seems 
very possible to me that the lime has be.en washed out of the surface 
soil and no longer flocculates the particles as it did originally.
Drainage.
Considerable tiling was done between 1879 and 1881. Some 
tile was laid, off and on, after 1881 until 1892 when another lot 
was put in, and now the land is well drained— see red ink lines on
map.
Physiography, Geology, and Management.
The surface of the area is gently undulating with the exception 
of the moraine which rises probably fifteen feet above the surround­
ing prairie. On the prairie the height of surface varies possibly 
20 ft. between the bottom of the lowest ponds and the highest knolls. 
When in the bottom of some of the ponds I could see but very little 
of the surrounding soil. But although this variation occurs I think 
there has been very little modification due to erosion.
The general geology of this area is quite simple but the details 
are very complicated and difficult to explain. The soil deposit 
belongs to the early Wisconsin glaciation and lies within the
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intermorainic tracts bounded by the Bloomington system of moraines 
and the Marseilles moraine. It is centrally located in the Iroquois 
Basin which, judging from sand beaches four miles to the south and 
several miles to the east and west, was at one time a temporary lake 
region though the water could not have been deep, as the southern 
beach is scarcely 20 ft. in elevation. The blackness of the soil is 
undoubtedly due to organic matter accumulated during this lake per­
iod. According to Leverett the basin had its outlet to the west 
through the Vermillion River and the glacier itself formed the north 
eastern bo\mdary of the lake.
The glacial drift consists of blue clay, sometimes called 
"hardpan" which contains some pebbles and even an occasional boulder. 
This drift, which lies on an average about six feet deep, extends any 
where from 50 to 150 ft. in depth. Beneath this is often found the 
black soil over the Illinoisan glaciation but too, rock is sometimes 
found at varying depths. It is the general idea, however, that the 
region is a preglacial valley with the west bank 25 miles away, at 
Fairbury, and the east bank yet undetermined but it is thought to be 
south of Momence. Because of this valley the depth of the drift is 
unusually great. The first few feet of the drift presents a mottled 
appearance due to partial oxidation. Beneath the mottled layer is 
the typical blue clay, very stiff and when dry is very hard. As it is 
very calcareous the lime evidently acts as cementing material. A deep 
boring between Onarga and Gilman disclosed the following.
Blue and red clay 98 ft
Sand and soft sediment 140 If
Hardpan 10 I!
Hard stony clay 20 ft
Total 258 tf
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On top of the glacial drift are the varying types of soil repre­
sented in the accompanying map. The variations have been largely due 
to water action, I think, though no definite plan of deposition has 
been worked out. In many places the texture becomes coarser with 
depth indicating that deposition was made in water. In other places 
a narrow strata of sand or gravel is found which may have been stream 
beds. The large moraine has possibly had an appreciable influence 
upon the surface from the outwash but I am inclined to think not, for 
in that case there would, it seems to me be some regularity in its 
influence and as such seems not to be the case, I would rather believe 
that the moraine was deposited by the very slowly melting portion of 
a glacier thus depositing the loess material in situ. Possibly, 
however, though I think it not probable, the loess in this case owes 
its origin to clay weathered in place. My idea would also explain 
more consistantly the low area on top of the moraine for a large 
iceberg could easily be left on top as the piece melted to make the 
depression.
Washing and stream action has evidently played a great part in 
forming the sandy edges of knolls. The action has been in some cases 
a washing away of the silt leaving the sand to accumulate, and in 
others, the washing away of the entire surface exposing the sandier 
subsoil. One or two of the sandy knolls I believe are sand dunes a^ 
they are too high and sandy to have been formed by water. Upon the 
surface of the soil are numerous pebbles of limestone,feldspar,quartz 
and granite, the weathering of which has probably contributed mostly 
to the formation of the soil. This will likely account for the de­
ficiency of phosphorous in the soil as. but very little would be ob­
tained from these rocks. It will, too, account for the large per
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centage of lime and potassium in the soil.
Types.
There are six well defined types in the area, based upon 
the mechanical analyses.Type No.l. The moraine soil a very silty and 
fine sandy type on top of the moraine. No. 2 A silt loam, usually 
occupying knolls and higher ground. No.3 A sandy type with dark sur­
face and large percentage of sand. No. 4 A loam on comparatively low 
ground with heavy texture. No. 5 A gray silty loam found on the 
highest knolls, with light gray or brown surface. No. 6 the black 
clay loam of the lowest places.
•
The mechanical analyses are based upon the 
following standard.
Division. Size of Particles in 
parts of inch.
Clay .00032-.001
Silt .001-.01
Fine Sand • 0 H 1 H
Sand .1- l.
Gravel 1.— 3.2
The organic matter was determined by wet combustion.
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On top of the moraine is a very silty soil though analyses 
indicates more fine sand which,however, I think is largely coarse 
silt. The darkest soil is but 7 inches deep and quickly fades to 
reddish brown until 20 inches deep. At that point the typical loess 
is found which extends to 75 inches in depth. This material is light 
brown, very fine and soft. On the edges of the hill the silty sur­
face has been washed off and exposed the loess which, however, does not 
present a much different texture than surface.
Type No. 1. Moraine Soil.
No. Depth. Loss on
Analyses. 
Clay. Silt. Fine Sand. Gravel.
1. 0— 7
Ignition.
9.68 10.01 20.16
Sand.
48.63 13.37 .57
1. 15-24 4.36 10.15 22.34 45.78 9.73 .72
1. 24-35 3. 19.57 22.4 45.30 15.74
1. 35-50 4.68 17.02 22.93 45.66 8.70 .56
1. 50-78 9.18 19.04 26.37 34.74 3.65
2. 0--7 6.93 5.45 22.38 47.03 19.82
2. 7-14 10.62 5.05 20.49 48.34 34.28
2. 32-65 8.73 21.89 24.40 39.92 11.08
2. 65-80 11.54 24.03 28.59 36.39
In this type it will be noticed that the per cent of clay
increases greatly at about thirty inches in depth and especially that
the silt and fine sand remains nearly constant throughout the boring.
3. 0— 7 9.59 8.52 18.55 53.61... 14.17
3. 26-32 3.77 13.41 18.54 51.73 14.35
4. 0--*7 11.15 11.97 25.26 40.26 11.05
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The surface of the silty loam slightly bakes and shows small 
and not numerous cracks. The earth powders easily. The dark soil is 
about 12 inches deep, is not plastic but has the silty charactistics 
of crumbling and friability. Below twelve inches in depth the soil 
becomes gradually lighter and more plastic, an indication of clay un­
til at 32 inches deep a dark yellow and slightly mottled layer ex­
tends to 40 inches where there is a more friable layer mottled with 
yellow and white due to calcareous concretions. Below 40 inches the 
soil is hard brown and blue clay with occasional friable layers peb­
bles and calcareous streaks. In this type, too, are found pockets of 
sand at a depth of four ft.
Type No. 2 Silt Loam.
Analysis.
Of boring with sand pocket.
No .Depth. Loss on Clay. Silt. Fine Sand. Gravel. Organic.
Ignition. Sand. matter.
1. 6— 7 8.53 9.17 56.72 12.47 10.73 5.39
1 . 8-16 8.06 14.58 51.71 13.93 10.91 .17
1 . 48-60 4.67 5.08 8.10 24.82 57.5 1.65
1. 65-80 11.55 37.48 37.99 26.5 3.92 .36
2. 0— 7 10.97 9.48 40.00 21.08 16.83 .49
Of boring without sand 'pocket.
3. 0— 7 9.13 9.00 47.06 20.56 10.12
3. 10-18 11.30 11.30 52.61 15.00 8.55 .58
3. 28-36 6.05 21.78 53.53 11.63 5.37 .71
3. 36-44 11.19 28.73 45.32 5.07 4.54 1.64
In these two analyses the amount of clay increases with depth in
bo th but in the first the silt decreases .and in the second increases
in amount and in the first the sand increases but in the second
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dccreases. These are the two extremes of the type but they work 
very similarly.
Type No. 3 Sand.
The sandy type is easily distinguished by its surface which 
shows considerable sand mostly medium. The surface does not bake.
The boundaries of the type can usually be traced by the dampness of 
the soil due I think to great capillarity though possibly leeching 
may influence that to some extent. This soil is scarcely ten inches 
deep and very loose and sandy. It can be worked at almost any time. 
The second ten inches are lighter in color: sandier yet stickier and 
more plastic. At 20 inches a yellow sand extends to 35 inches where 
a decidedly more clayey layer of 2 or 3 inches is found under which 
there is again coarser sand reaching to clay at 70 inches. This yel­
low sand though loose when wet on drying in a chunk becomes very hard. 
Lime is probably the cementing material.
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Analyses.
No. Depth. Loss on
Ignition
Clay.
•
Silt. Fine . 
Sand.
Sand. Gravel.
1. 0— 7 4.66 2.35 8.54 40.58 45.38 .34
1 . 7-14 3.53 7.99 30.56 52.50
1. 18-24 3.63 3.55 12.53 37.76 40.10
1 . 24-80 1.19 6.91 5.11 23.13 64,98 .9
2. 0--7 5.85 5.00 19.50 36.39 36.83
2. 7-14 5.25 9.12 19.84 35.00 33.00
2. 14-20 3.66 6.31 11.85 37.91 36.36
2 . 20-32 6.35 6.68 35.60 46.56
3. 0— 7 10.79 3.94 20.69 35.14 30.00
3. 58-68 5.20 17.81 27.33 29.98 20.00
4. 0--7 8.04 5.51 17.34 28.56 41.00
This type is very sandy hut has no regularity in compos
tion though in general an increase in sand is noted.
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The loam type is sometimes quite difficult to distinguish from 
the silty loam though the type is usually distinct. It is much 
heavier and deeper than, the silt hut not as heavy as the clay loam. 
The soil is dark hut not hlack and is 16 inches deep below which the 
heavy clay merges directly into the blue clay. It is usually found 
on the lower ground hut is not covered with water.
Type No. 4 Loam.
No. Depth. Loss on 
Ignition
1 . 0--7 9.32
1 . 20-38 7.38
2. 0--7 8.30
2. 7-16
2. 16-24 6.36
3. 70-80 10.21
Analyses.
Clay. Silt. Fine . 
Sand.
17.40 21.81 37.82
25.00 34.56 29.45
13.60 24.33 37.42
11.80
12.00 26.40 42.59
31.00 37.83 15.21
Sand. Gravel.
13.02
8.12 4.5
14.24
13.59
4.94
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Type No. 5 Gray Silty Loam.
On several knolls the soil is very light and can easily he 
told from a distance. The surface resembles very closely the silty 
loam in being silty and friable though it has more plasticity indic­
ative of more clay and silt. The soil is shallow being but 7 inches 
in depth at which point it becomes a lighter (almost yellowish) brown 
and also slightly harder and stiffer, the soil then becomes sandier 
becoming, between depths 28 and 36 inches a sticky sand underlain by 
hard clay strata under which again is sand. At 70 inches the true 
blue clay is again found. This soil is the poorest in the area but 
responds remarkably to applications of manure.
Analysis.
No. Depth. Loss on 
Ignition
Clay. Silt. Fine
Sand.
Sand. Gravel. Organic
matter.
1. 0— 7 7.48 12.89 50.00 21.23 14.16 .11 4.93
1. 8-14 6.83 15.80 31.08 42 ..97 12.39 .22
1. 28-36 3.70 20 ♦ 02 18.00 44.87 31.00 3.22
This type increases in clay and sand but diminishes in 
silt content. The amount of organic matter 4.S3 per cent is low.
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The Black Clay loam represented, by the dark green color is 
found only in low places often covered with water. The type is 
usually very productive unless too wet for plant growth. It owes 
its richness to the accumulation of fine particles and organic matter. 
It bakes hard and is difficult to pulverize except immediately after 
a rain. The surface is granular and when dry cracks extensively.
The soil is about 20 inches deep and is black and gummy sometimes 
almost mucky. Beneath the soil the earth becomes lighter in color 
until the characteristic clay is found at 40 inches.
Analyses.
Type No. 6 Black Clay Loam.
No. Depth. Loss on
Ignition
.Clay. 
•
Silt. Fine
Sand.
Sand. Gravel. Organic. 
matter.
1. 0--7 11.74 12.00 47.20 16.14 10.01 .59 5.96
1. 7-14 9.50 / 20.66 5.51
1. 32-40 5.34 29.06 54.17 4.05 5.25 .48
1. 48-60 30.62 48.20 8.57 5.54 .74
1 -j- • 60-79 7.57 34.20 43.74 5.35 4.03 .50
2. 0— 7 9.78 19.65 50.71 10.06 8.96 1.36
O• 8-18 9.91 19.65 53.37 11.63 6.41 .27
2. 18-24 5.31 25.56 46.05 12.10 7.35 .47
2. 28-40 5.47 ' 26.20 53.71 9.47 5.68 .25
2. 40-48 11.04 52.72 33.01 2.13 .69
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The analyses of the first seven inches 
shows well the basis of the types.
Type
No.
Depth. Loss on
Ignition.
Clay. Silt. Fine
Sand.
Sand. Gravel.
1 0-7 9.68 10.01 20.16 48.63 13.37 .57
2 0-7 8.53 9.17 56.72 12.47 10.73
3 0-7 4.66 2.35 8.56 40.58 45.38 .34
4 0-7 9.32 17.40 21.81 37.82 13.02
5 0-7 7.48 12.89 50.00 21.23 14.16 .11
6 0-7 11.74 12.00 47.20 16.14 10.01 .59
The second eight shows a similar condition.
1 7-14 10.62 5.05 20.49 48.34 34.28
2 8-16 8.06 14.58 51.71 13.93 10.91
3 3.53 7.99 30.56 52.50
5 8-14 6.83 15.80 31.08 42.97 12.39 .22
6 8-18 9.91 19.65 53.37 11.63 • 6.41 .27
Because of dif'f erent depths of borings it is impossible
to compare accurately the lower depths but still a general idea
may be had.
1 32-65 8.73 21.89 24.40 39.92 11.08 ♦
2 36-44 11.19 28.73 45.32 5.07 4.54
3 24-80 1.19 6.71 5.10 23.13 64.98
5 28-32 3.70 20.02 18.00 44.87 31.00
6 32-65 8.73 21.90 24.40 39.92 11.08
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From the composition of the lowest depths it is evident
that the soils are tending to run into the same clayey and silty soil
and though some borings do not go low ienough to get out of the sand
I am sure that at eighty some inches all types are underlaid by this
blue clay.
Type Depth. Loss on Clay. Silt. Fine Sand Gravel
No. Ignition. Sand.
1 50-78 9.18 19.04 ' 26.37 34.74 3.65
2 65-80 11.55 37.48 35.99 26.50 3.92
3 24-80 1.19 6.71 5.10 23.13 64.98
4 70-80 10.21 31.00 37.59 15.21 4.94
The whole work shows that on this farm there are soils
adapted to almost any kind of farming. The sandy soil is easily 
worked at almost any time and if well manured would make an excellent 
truck soil. The silty soils will profit by manure and as they easily 
pulverize, should make excellent general farming land. The loam 
pulverises very well by fall plowing but if plowed in the spring 
tends to become hard and rocky. The black clay loam must be fall 
plowed for best results as it fails to pulverize in the spring. It is 
now necessary to work well, the heavy types though at one time neither 
harrow nor disc was necessary to get the land in good shape. But 
while all the soils seems to be in good physical condition the crops 
produced are not by any means as great as the owner desires. The 
secret may lie in the chemical constituents of the soil for analyses 
made a year ago show that the soil of the heavy types is slightly 
above normal in nitrogen containing .31 per cent while even the
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lighter types are not sadly deficient. The potassium contents of 
all (five analyses) was above that of normal field soil being between 
.5 and .7 per cent. But the analyses show that, too, all are sadly 
deficient in phosphorous, the best containing .057 per cent of the 
element and the poorest but .043 per cent. This means that where 
there should be 2000 lbs. of phosphorous there are but 800. So that 
I think beyond a doubt that applications of phosphorous would greatly 
augment the productive power of these soils.
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